A new antibiotic complex has been obtained from the cultures of Streptomyces strain No. IMET 20978 isolated from the shrimp Crangon crangott L. On the basis of taxonomic studies the producing microorganism is described as Streptomyces finticarius (DUCHE) WAKSMAN et HENRtcr, 1948 , type strain IMET 20978. The antibiotic complex, designated as griseorubin, belongs to the polycyclic C-glycosyl antibiotics. It is a red-coloured amorphous material which consists of eight closely related fractions including griseorubins A, B, C, D, E, F, G, and H. The griseorubin complex exhibits antibiotic activity against Gram-positive and -negative bacteria as well as against mycoplasma and protozoa. The griseorubin complex is also effective on leukemia L1210 and ZAJDELA ascites hepatoma. 
Taxonomy
The griseorubins-producing strain IMET 20978 was detected by means of the "BIP" test4) applied as a microbiological screening model in vitro in the search for potential carcinostatic agents.
Since the strain was found to represent a species of Streptomyces the taxonomic characterization was carried out according to the methods used in the International Streptomyces Project (ISP)5).
Microscopic Characteristics
The strain produced abundant aerial mycelium with tufts of straight or wavy spore chains and therefore it belongs to the section Rectus-Fle.vibilis (RF). The mature spore chains were generally long with 10.50 or more spores per chain. The spores were oval in shape (1.0. 1.6 lr x 0.6 u) and smooth as seen by electron microscopy.
Cultural Characteristics
The aerial mycelium was light yellowish-greenish-gray coloured depending on the agar medium (Table 1 ) and thus it represents the colour-series "yellow" and the colour-type "griseus", respectively6). The pink colour occassionally ocurring in aged cultures results from the red reverse mycelium pigment.
On several media the surface of the substrate mycelium was colourless to pale yellow and its reverse side was orange to red, therefore the strain belongs to the colour-group -yellow-brown +red (or orange)". This reverse mycelium pigment and the soluble brownish or brown-red-violet pigment formed in several media were pH-sensitive changing from red-violet to yellow when tested with acid.
No melanin was produced on peptone-iron agar and tyrosine agar (ISP media 6, 7).
Physiological Characteristics
The carbohydrate utilization was determined according to the method of PRIDHAM and GOTTLIEB7) . The strain was inhibited by streptomycin. The NaCl tolerance was =-4%, but <7°,.
The organism showed abundant growth and good sporulation at temperatures between 22 and 30C, but no growth at 50°C. Analysis of above results indicates that the strain IMET 20978 can be identified as Steptornrces ,,ti'micarius (DUCHE.) WAKSMAN and HENRICI 19488,9) .
A culture of the type strain has been deposited with the culture collection of the Zentralinstitut fiir Mikrohiologie and experimentelle Therapie, Jena, DDR, as IMET 20978. 
Fermentation
For the best production of the griseorubins a well sporulated agar slant culture of the Strc ptomices strain No. IMET 20978 was used as a seed culture. Spore suspensions from a 7-day-old culture of the agar slant were used to seed 50 nil of inoculum medium in a 500-m1 wide-mouth flask. The inoculum medium consisted of 1.5% glucose, 1.5%) soy bean meal, 0.5% NaCl, 0.1 % CaCO3, 0.03 % KH2PO4, and tap water. The pH was adjusted before sterilization to 6.8. The seed flask was incubated at 27-29'C on a rotary shaker (180 r.p.m.) for 2 days. For a second preculture, a 2-liter flask containing 400 ml of the medium mentioned above, was inoculated with 10 nil of the first preculture. The incubation was carried out at 180 r.p.m. and 27 -29 C for 2 days. After that a 5 amount of this second preculture was transferred into 150 liters of a production medium in a 300-liter fermentor and incubated at 28'C for 5 days (agitation, 300 r.p.m., aeration, 150 liters/min.). The fermentation medium was composed of 2 glucose, 2 soy bean meal, 0.5 ° NaCl, 0.3 , CaCO3, and tap water. The pH was adjusted before the sterilization to 7.2. Soy bean oil was used as an antifoam agent. The antibiotic level in the culture broth was determined by the "BIP" test method.
Isolation and Purification
The antibiotic complex was isolated from both the culture filtrate and the mycelium by extraction with n-butanol and methanol, respectively. A flow diagram for the isolation procedures is given in Fig. 1 .
All griseorubins consist of several components as shown by TLC (Fig. 2) . For example, griseorubin E can be separated into eight major and minor components by preparative TLC.
General Characterization
All griseorubins have very similar physico-chemical properties. The IR spectrum of the griseorubin complex discloses a broad band at 3400 cm-1 due to hydroxyl groups and a strong band at 1640 cm-1 corresponding to carbonyl groups. All these characteristics are indicative of a hydroxyquinone moiety.
Mild treatment with dilute acid does not lead to any defined degradation products, suggesting that the griseorubins do not contain any simple glycosidic linkages. The absorption pattern in the visible and ultraviolet region indicates a close similarity of the griseorubins to the antibiotics hedamycin1), indomycins10), iyomycins11), kidamycin2), neopluramycin3), pluramycin3), and rubiflavin12) produced by other Strcptomices strains.
The UV data of the griseorubins E1-E6 are given in Table 2 . As shown in Fig. 4 the IR spectra of the griseorubins E1-E6 were quite similar to each other and typical for antibiotics like kidamycin. for two atoms of N in the molecule is C44H50N2O11 with a molecular weight of 782. Due to the thermal ]ability of the antibiotic it has not been possible to determine the exact mass of the molecular ion by electron impact, electron attachment, and field desorption mass spectroscopy. The molecular weight of griseorubin E1 determined by vapour pressure osmometry in acetone was 728.
The 1H NMR spectrum (CDCl3, 100 MHz) of griseorubin E, indicates the presence of six methyl groups, three of them as singlets at 0.86, 2.00 and 2.98 ppm and three as doublets at 1.42 (J=6 Hz), 1.48 (J = 6 Hz) and 2.04 (J = 5 Hz) ppm. The spectrum further contains two singlets at 2.25 and 2.45 ppm corresponding to two dimethyl amino groups, three aromatic protons as singlets at 6.38, 7.72 and 7.90 ppm as well as a vinyl proton as a multiplet at 7.45 ppm. In the region of 3 -5 ppm the spectrum shows some multiplets which are very difficult to determine. At about 14 ppm a broad signal Table 4 . Rf values of kidamycin and griseorubin E, on TLC. Both reduction products give rise to a strong carbonyl absorption at 1640 cm -1 indicating the presence of an additional conjugated carbonyl function which belongs to the pyrone ring. The effect of different side chains on this chromophore was investigated in connection with the structural studies of the indomycins10).
Indomycinone derivatives with different side chains have similar UV spectra. The main differences can be observed in the region of 270 rim, this band is shifted according to the number of double bonds in the side chain conjugated to the pyrone ring. Comparison of the UV-maxima of kidamycin, hedamycin, and griseorubin E1 (Table 3) shows that griseorubin E1 probably contains very similar olefinic substitution pattern to kidamycin but is different from hedamycin which also possesses the same chrornophore as kidamycin but with a saturated substituent at the pyrone ring (Fig. 6) .
Comparison of the 1H and 13C NMR spectra of hedamycin and kidamycin with those of griseorubin E1 (unpublished data) shows that griseorubin E1 most probably contains very similar, if not the same C-glycosyl amino sugar rings as hedamycin and kidamycin. Details will be reported in a separate paper.
However, griseorubin E1 can be differentiated from kidamycin by its TLC behaviour (see Table 4) and by its biological activities (see the following paper).
Neopluramycin and pluramycin can be distinguished from griseorubin E1 by their IR spectra which show bands at 1745 cm-1 characteristic for non-conjugated carbonyl groups. It was therefore concluded that the antibiotic griseorubin E, was a new antibiotic different from related antibiotics which structures are known at present. Further investigations on the chemical structure are in progress. 
